minus-end directed kinesin, Ncd, which crosslinks and slides interpolar microtubules bundles; this activity pulls centrosomes back together, and thus acts as a brake for migration ( Figure 1 ) [3, 12] . Interestingly, inhibition of cytoplasmic dynein eliminates the initial fast phase of centrosome migration, but centrosomes are still capable of separating to roughly half their final interpolar distance [3] . Therefore, although a microtubule-motor component actively drives centrosome migration, these results argue for the existence of a second force-generating mechanism that shares the centrosome-separation duties with microtubules.
Cao and colleagues [9] show that dynamic actin turnover in the expanding cortical actin caps is an additional mechanism that drives interphase-prophase centrosome migration in these cells. Drug-induced F-actin depolymerization or stabilization results in a failure in both actin cap expansion and defects in centrosome migration. Likewise, disruption of either actin branching (by mutation of Arpc1, an Arp2/3 component [15] ) or formin-mediated actin assembly (directly by mutation of diaphanous [16] or indirectly by injection of the RhoA inhibitor C3 exotransferase) significantly reduces actin cap expansion as well as the extent of centrosome migration. Strikingly, these authors also demonstrate that non-muscle myosin-II is not required for interphase-prophase centrosome migration. This was performed by microinjection of the Rho kinase inhibitor Y-27632. Thus, cortical (cap) expansion in this system is required for centrosome migration but, unlike the finding by Rosenblatt et al. [8] , does not require myosin-II activity. Instead, actin dynamics appear to drive cortical cap expansion and the migration of the centrosomes to which they are attached. Furthermore, the authors demonstrate that cap expansion is not needed for further centrosome separation after NEBD [9] , unlike in cultured mammalian cells in which myosin-II activity is utilized [8] .
Notably, as with dynein/dynactin inhibition, suppression of F-actin dynamics did not entirely block centrosome migration [3, 9] . In fact, embryos treated with latrunculin to depolymerize their cortical actin network could still partially separate their centrosomes (a 50% reduction relative to control). This begs the question: what is the relationship between cortical dynein and cap expansion in driving centrosome migration? Cortical dynein does co-localize with actin in the caps throughout cap expansion, but it is not known whether actin disruption displaces cortical dynein. Since centrosomes still partially migrate after embryos are microinjected with latrunculin, one possibility is that dynein localizes to the cortex in an actin-independent manner and is responsible for this limited movement (Figure 1 Scout honeybees recruit other bees to visit a newly discovered food source through the famous 'waggle dance'. Now a new study reports that other nest mates can induce the dancer to stop advertising, if they have experienced danger at that location.
Mandyam V. Srinivasan
Over the years, the 'waggle dance' of the honeybee has come to be regarded as a textbook example of the ability of relatively small and simple organisms to communicate with each other in a surprisingly abstract and symbolic fashion [1] . When a honeybee has discovered a new, attractive source of nectar or pollen, she returns to the hive and performs this dance to advertise this discovery to her nest mates, and to convey to them the exact position of the food source, so that they may also forage from it. The dance encodes, in symbolic fashion, how far and in which direction her potential recruits should fly to find the food source. Now, a new study by James Nieh [2] , published in a recent issue of Current Biology, has revealed that other nest mates, watching this dance, are able to make the dancer discontinue her advertisement of the food source if they had experienced danger or conflict when they visited it.
The Waggle Dance
In her waggle dance, a honeybee conveys the position of the food source from which she has just returned, in terms of its distance and direction relative to the nest. In the dance, which is performed on the vertical surface of the honeycomb, the bee moves in a series of alternating left-and right-hand loops, roughly tracing a figure of eight (Figure 1 ). At the end of each loop, the bee enters a so-called 'waggle' phase in which she waves her abdomen rapidly from side to side. The angle between the axis of the waggle and the vertical direction represents the angle between the sun and the direction in which a bee should fly in order to find the goal. The duration of the waggle phase is proportional to the distance of the food source from the hive.
The dancing bee conveys information about the location of the food source to her nest mates in this highly symbolic way, with the vertically upward direction representing the direction of the sun [1] . Other bees, following closely behind the dancer, are able to glean this navigational information, and some of them are sufficiently persuaded by the advertisement to seek out the food source for themselves. If the new recruits find the food source and are sufficiently 'enthusiastic' about their bounty, they, too, perform the waggle dance upon returning to the hive, to persuade a further group of bees to visit the food source. Consequently, the number of visitors to the food increases exponentially with time. On the other hand, when a source of nectar has dried up or is past its prime, bees returning from it no longer dance, and eventually stop visiting it. Thus, the recruitment and the visits to a food source are shut off rapidly when its profitability declines. In this way, the colony is able to quickly direct its foraging resources to new or better targets, as they emerge.
A 'Danger' Signal
The new study by Nieh [2] reveals that a bee that has had a traumatic or 'unpleasant' experience at a food sitesuch as an injury, or an attack from another insect or bee -can generate a warning signal to prevent other bees from being recruited to visit that site. She does this by butting her head against a dancing bee that is advertising the site, and emitting a brief buzzing tone [3] . This 'danger' signal causes the dancer to stop dancing, and hence to stop further recruitment to that site.
What constitutes such an 'unpleasant' experience for a bee when it feeds at a flower? An attack by a waiting spider, a mantid, or a predacious bug would be one kind of example. Such predators often keep station at nectar-bearing flowers to ambush visiting bees. Another example of an undesirable experience would be a debilitating fight with a bee visiting the flower from another colony. These fights arise because colonies often compete for the same food source, and bees distinguish between their own hive mates and other bees by sensing their body (cuticular) odours: bees from different colonies carry different olfactory signatures. Nieh [2] finds that gently pinching the leg of a bee (to simulate a bite from another insect) while it visits a feeder can induce the bee to direct 'danger' signals toward dancing bees when it returns to the hive [2] . In the case of fights between rival-colony bees, Nieh finds, interestingly, that a bee returning from a fight will signal danger only when she has lost a battle and is wounded, not when she has won and returned uninjured [2] . Another stimulus that evokes the perception of danger in a visiting bee is exposure to the so-called 'alarm pheromone' -a pheromone that bees exude when they perceive threat or are in a behaviourally aggressive state. A puff of this pheromone, delivered to a bee when she visits the feeder, causes her to stop other bees from dancing to advertise the food source when she returns home [2] .
Are there any particular dancers toward which the traumatized bee directs her warning signals? In a beautifully designed experiment, Nieh [2] trained two groups of individually marked bees, from the same colony, to visit differently scented feeders. One group was trained to feeder A, which carried the scent of lemon. Another group was trained to feeder B, which had the scent of peppermint. The feeders were positioned at different locations with respect to the hive. Pinching the leg of a bee visiting feeder A caused the bee to preferentially direct its danger signals toward dancing bees that were advertising the location of feeder A and carried the scent associated with A. Similarly, bees pinched while visiting feeder B targeted their danger signals toward bees advertising feeder B, based on the scent that they carried [2] . That it was indeed the scents that provided the crucial piece of information is evident from the fact that this targeting specificity disappeared when the experiment was repeated using identical scents at both feeders. A pinched bee returning from either feeder location would then direct a danger signal at any dancing bee that carried the scent, which was now common to both feeders [2] . Thus, the targeting of the 'danger' signal was driven by the scent on the dancer's body, and not by the location that she was indicating in her dance. Interestingly, pinched bees also occasionally delivered danger signals to non-dancing foragers, or even to bees that had not visited either site [2] . This may be because the targeting was not 100% accurate (as suggested by the author) or because the danger signal could be a more broadly directed message to all bees in the colony, saying ''Don't visit any food source that smells like me!'' It is now well established that scent alone can trigger recall of specific feeding locations in honeybees [4] [5] [6] .
It has been known for some time that honeybees produce signals to cause bees to stop dancing bees in various other contexts. For example, bees returning from an excessively crowded feeder often produce an acoustic signal that is similar to the 'danger' signal described above. This causes waggle-dancing bees to freeze momentarily, and then to discontinue their dance [7] [8] [9] [10] . Presumably, this serves to prevent or reduce the recruitment of even more bees to a food source that is becoming difficult and time-consuming to access. In another context, bees returning in large numbers from a plentiful supply of food perform a so-called 'tremble' dance, which is thought to be a call to urge more of the hive's nectar-uptake bees to contribute the task of offloading the nectar from the foragers when it is arriving at a very high rate [1, 11] . This signal ensures that, at the colony level, the rate of uptake of the nectar within the hive matches the rate at which it is flowing into the hive. However, it has recently been noticed that tremble dancers also emit buzzes similar to the 'danger' signals described above, and that these signals again cause cessation of waggle-dancing in the hive [7, 8] . These signals may serve to stem the recruitment of foragers to a food site from which nectar is already coming in at an unmanageably high rate. More generally, it appears that the 'stop' signal acts to discourage visits to a food source that is no longer profitable for the colony to exploit, for a variety of reasons. Finally, recent work is suggesting that the so-called 'begging' signals, which were believed to be used by a dance-follower to request a taste of the nectar that a dancer had just brought in [1, 12] , may not be a begging signal after all, but just a 'stop' signal. The reason for this new interpretation is that, although the dancer stops dancing in response to the so-called 'begging' signals, she rarely obliges the 'beggar' with a nectar sample [7, 13] .
Communication in honeybees turns out to be vastly more sophisticated than originally imagined. Research is revealing a variety of subtle, interwoven feedback loops that act, through the behaviour of individual bees, to provide the colony with a collective intelligence that endows it with a capacity to adapt quickly and appropriately to changes in the foraging environment [14] . The 'danger' signal uncovered by Nieh's study [2] adds another word to the rich and growing vocabulary of honeybee communication. Indeed, it makes one pause to ask whether these creatures may be more than just simple, reflexive, unthinking automata. Ribosomal Genes: Safety in Numbers
The presence of inactive units in tandem arrays of ribosomal genes (rDNA) has been linked to increased transcriptional capacity, but a recent study indicates that inactive units are necessary for sister chromatid cohesion and genetic stability of rDNA.
Luis Aragó n
Protein synthesis requires several million of new ribosomes per generation, hence cells need to synthesize vast amounts of ribosomal (r)RNAs. When cells need to progress rapidly through the cell cycle -as for example in early development -or when they find themselves under stress
